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MINKRAL I'RKCnMTATION IN NOIt Til SLOI’K AUFKLS KIKUIS 


IXirolhy K. Hall 
llyi’.i’OH|>horlo Si*U*iu*oh Hr:uu'h 
NASA/(.Kxldar<l S|iu'o Kll|;ht Conlor 
Ciroonboli , Maryland 

AHSTHACT 

I’hi’ c'aniiing ami Shavlovik llu’i*r AuIVIh KIoUIh won* HtudUnI on tin* groiiml 
ami with aircraft data. IMwdorod calcium carlmnatc (CaCO,) |talchcH, a few 
cm in thickncHN, were found in discrete locations on both aufeih fields. This is 
indicative of chemical weathering of limestone betlroi’k which is km>wn to inder- 
lie much of the eastern Arctic Coastal I’lain of Alaska. Spring or river water 
which remains unfrozen througltout much of the winter carries CaCO, in solution; 
as the river ice freezes more ileeply the CaCO, in solution is forced upwards 
through cracks in the river ice. ex|Kisure to the cohl air CaCO, is ex- 

cludiHl as the water freezes, forming successive layers iluring aufeis grt)Wth. 

In the melt season CaCO, slush/|Hnvder acmimulates in ixitches on ti>p of the ice 
as the aufeis melts downward. 
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MINKUAl. PUKCIIM l ATU>N IN NOHTH SLOPK AUKKIS KIPl.DS 


AlHiiulai.; vviiloiK'i' oxiHtH wluoh (ktcuiniMUM thi* iK'ounviuv i>f im>i'huiilt.'ul 
wiMtherintt in tho Ari-tli*, Init ovidi'iuv for rhomloal woalhorinn la murh Iona 
:ip|taronl dui* to tho lark of fkmtnit water iluniig inueh of the year :uul to eold 
tein|>eraturea whieh |HM'inlt very low ratea of degraiUit Ion of organie matter to 
pnaluee oi’Kanie aelda. Furthermore nu>at weatherintt i>f n>ek nuiterial in eold 
re>;lona haa lH<en thouttiit to iK*eur in the top few eentimetera of the aurfaee 
(I>aviea, aa a reault of free/.e/thaw pnn'eaaea. 

There la i>ne ty|H.* of weathering of whieh little mention haa been made in the 
literature whieh eontrailieta some previoualy held beliefa aUuit ehemieal weath- 
ering in Aretle ivgiona. Thia ia weathering of ealeareoua roek material by in- 
traperm.ifroat apring water whieh remaina unfrozen througfiout the year. The 
aurfaee manifeatation ia in the form of a white ealeium earlHinate (Oat'O,) 
p«>wder aluah fouiul on river ieinga or aiifeia de|Htalla, Aufeia ia a imiqiie ty|H* 
of iee w hieh eaii form over an exiating river iee eover in rivera uiuierlain l>y 
impermeable material, in thia ease, iH'rmafroat. Uiver or apring water ia 
foreeil to the aurfaee aa river iee ami the aetive layer eoaleaee uimui freezing 
in a river lH»tl. 

In July, li>7S two melting aufeia fielda on the Aretie t'onatal IMain of Alaaka 
were atuilied in the t'annlng and Shaviovik Hivera, A NASA ronvair tiliO aireraft 
waa flown over the Aretie I’oaatal Plain of Alaaka on July 12 for the pur|H>ae t*f 
atiulying varitHia hyilrologie ‘eaturea on the eoaatal plain uaing paaaive and aetive 
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mloi*i>wiiY(* tiironifl itiul Hiitrlllto tiHtii. Mi'tiMui'onu’ntH from nlr photoH ttiKtMi 
fntm Iho (.'onviilr l*tU) ivvoiilod ihiit (he Sluivlovlk AufotM wtiH l.H m(|Uuiv km In 
uroii :tiul (he i'annlnK Aufein wuh 4.5 Mi|uure km in tirea on .luly 12. iht July 15 
ti field party Hliulied the Shavlovtk Aufela (Kl|;ure 11 on the Kroumi, Aeeumula- 
tlonn of a white iH>wdery material were ftniiui on and within the ahlatlng lee 
(Kl)(ure 2). I'hix |H*wder waa often found In naaiK'lation wdh hummiH'ka In the 
lee, preaumably at the |H>int where water under preaHure emet'Kea to (he aurfaee 
durln^t aufela formation. I'alnt; x>ray tllffraetion aimlyala thta material waa later 
determined to In* |ture ealelum earlntnate (i'at'O^) which waa carried upward In 
aolutlon In aprin^ or river water. i'ai'O, and i>ther mineral aalta have U'en 
noteil on other aufela fi«*Ula (Wllliama aiul Van Kverdln»'en, 11*7;*, \Vel>lH*r and 
Klein. ll»77. r. S. Henaon, written comm. . llt7Sl. 

riila l*at'l>| material waa alao tmind In dlacrete locatlona on the (.'aiming; 
Aufela field. The accumulationa of t'al’O, were uenerally a few cm In thickneaa 
ami caused lrrej;:ular ablation of the Ice In their vicinity. .At least t»mr dlacrete 
bK'ationa of this material were observed on the i'annln^ .Aulels. I'hla material 
was alao observed In calving; Ice on the eil»;e of the aufela fielil 18cm Ih'Iow the 
surface of the ice which was appro.xlmately 1 m In thickness. 

l.lmestone lH'dn*ck Is present In the I'annln^ Itiver area of the CiUistal plain 
tllo|tkins el al. , l‘.»55>. Sprinjj and river water, hinh in Ct>, ilue to its low tem- 
perature. fb>ws (hriHinh the iwks eiiHlinjj limestone as It flows, the hl»;h TO, 
content In the water facilitates solution of the limestone. t,'alH>, in solution 


tlu'n fU*wH to tho wurfiu'o uiuior proHnuiv, Wntor I'miinatinK trom n Mprlnti 
fivoroH i':ipi«Uy mul tho tiiui i>lh«*r mali'i’itil In Holullon 1 m oxoUnU'il liurln^ 

tho frooi’.inn proooMM. Am ilu* iiufoiM moltM in tho Muinmor, thlM oalouun oarlHtn- 
ato iM roloastsl into tho rt\ or In tho nioltwator InoroaMinit tho mum|hmuIo«1 mo»Ii- 
niont loa*l in iho wator. Amuhor nioohaniMin lor oauMln^ tho proMonoo of tho 
prooipllaio im iU*\\n\vartl friH’tln^t of rlvor loo oxoluthn^ ‘m|HirlllOM (of 
which I'af'O, IM ono) as it froozoM. IIiomo lin|HiritloM Invomo oonoonlraltHl in 
tho walor roinalnlni; In tho rlvor ohannol (lU’iiMtui, w rlllon oomm. , IH7S1. Am 
this walor In forooit up uiulor proMMuro, Iho water, with oaUiuin oarbonalo In 
MolutUm, froozoM. If this im Iho oaso, thon more Cai.'i>i shouUl ooour in tho top 
lavtM's of auftih hooauMt' tho top lavorM form last an muooommIvo ovorflowM lU'our. 
Am ri\or too oonttnuoM to froozo itowiiwanl tho tminiritioM t>ooomo nioro oonoon- 
t rail'll In Iho walor l>olow. 

('aloiiim oarbonalo im alMo Mtt;ntfioanl In oooano^raphy aiul >;laololo(0’. IXir 
mu aufolM molting. Iho I'aii', liowM to Iho m'oan liurtn^ Iho Mummor proxiiliii); a 
non oi'nanlo mouivo of I'aii', to tho Arollo iVoan, 1>Immi.I\oiI oatotum oaiiumalo 
Im ot intoroMi in ohomtoal, btolo^ioal aiul nooohomioal oooano>;raphy n'hon, lSi7St. 
I'ho ly|H' ol I'aiit, iIimoummoiI horoin Im unrolaioii to ilooompoMtiton of oi'nanto 
manor whtoh is tho usual souivo of I'aii'i In tho oooans. This Is anolhor way 
in which Tali', ^ols into tho Arctic iVoan. 

I'alcium carbonate procipitaio has Ivon tiHiiul Ivnoath lomporaio ^jlaciors 
llialloll. 15'7i»', I'aii', is itlssohoit from limostono boitrivk In the ronolalion slip 
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Hhti'h In ohiinict««rtN<U' of tn«* 

llint'NlvNtc' ik'iH'NtlN |Ua> * iKnmiuut i\U«> ut th«* itUoul l««s( niu( mA> 

N0IU«U> UU|>«*kU* twiNAl NUkiti\|t tv« HnUiMt ti> N\|;mlU'Nnl 

iHS'NVtNI' II NhvA«N thNl tlUoU'-vht'mU'tll pi\Vt«^Nf*N NIV 0|VI‘.tlll\^ At lh(* tviNO 

l^UoitM'N. Ki\>Ni\Ht «\( v'AU'ArtsHiN l^vk mAt«*n.-i) uiulcr ni«om tinllN hAN aUo lv«'n 

NliUtUHt In .\l\*IU* I'r^lUMtA |l>A\lt'N, U»|5|»\, 

In iViH'luNiim It An'*'<^i'!* in Itin AtM.Mii'n of nuu'h oiyAiiU' aouI a\aU 

aWo to iliNNoUn llmoNivMU' in iho \ivlK\ NuIxMiAniiAl oi\v*umi of limnstUMin *svui'n 
AN III humui iVijUMiN. I inu'Nionn in Aivllo Aiuf vlotni't I'OiiU'iiN oomisvioN hi|;h 
UiutN or rlifls whoiVAN in huinul I't'iinviN it lorniN lonUmiN Kvauno it in «'aniI> 
ol^HUH^ l‘> I’AinwAU'r Aiuf iMiu'lt t'oniAinini; oi')jAnU‘ aouIh, I'Xiiilu'nnoiv il A|» 
Ih'AI'n ihAl noAlht'iinn ol oaU-aiv^hin i\s*W niAioriAl l*> ohomloAl i'I\vo!‘!»i*n in 
\ voiirrtn>; Al tU'iMh aiuI ihAt woAthrrini; in not ivNtrioio»l lo Ivtvcr ihAn pins'onnon 
oiH'i'Alini; oloNo Co Iho NVirlAot'. 

Av'KNi'W’l HHJFMKV IS 

I w^HiUt UWo lv» ihAiik Mr. IniAnlN VlrnnlrkN v\| ihr rnixriNllx ol \V‘ANhlnjit»Mi 
IVlAr Soirnrr I'rnit'i', Aiuf Mr. .\rnr UAnNvvi of Ihr N'anaI ArvMlo UoNOAivh I .ib 
orAlor> Al b{irr\*\\ , AIanWa tor invAliiAblo lloUf ASNlNiAnoo. aiuI iH'iHkMuu'l Al Ihr 
N’axaI \ivIU* Ur .rAivh I .Ab bn* K^inIU'aI Niipivi't. I \\\Hif«t Also likr lo ihAnk 
I'r. Ki'Aiik v'ain«\v vx| NASA vunUUiM S|v:U't* Kli^ihl xVnioi , lor oonunonls Aiuf 
NUjijirslix'ns ivjIAiMiiij; this pA|u'r, Anil Mr. IVir ivAi'imnnlo. Also ixf NAS \. lor 
|H'rlorniin>; Ihr \ rAy iliU'rAoiiiin AnAl>sis. 
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